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ABSTRACT 


An atlas of 150 wing photographs of females of the described Nearctic species of 
Culicoides is presented. There is no one taxonomic key now available that will serve for 
the identification of all Nearctic species of Culicoides. This atlas will help in large part 
to fill this void because the specific differences in wing patterns are, with few exceptions, 
easy to distinguish and are useful field characters. The atlas will quide the user to a small 
group of related species that can then be distinguished by one of the regional keys. A 
table of numerical (morphometric) characters is also presented for the species. These 
characters are useful in confirming an identification made on the basis of the wing 
patterns shown. The 144 valid species (plus 4 subspecies) listed are distributed in ll 
subgenera and 8 subgenerically unplaced species groups. 
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INTRODUCTION 
Background 


The biting midges of the genus Culicoides Latreille are notorious bloodsucking pests 
of man and animals throughout the world. Because of their small size and crepuscular 
habits they are not frequently collected and consequently are poorly known. In recent 
years their incrimination as vectors of human and animal diseases has focused increasing 
attention to their collection and study, and, at the same time, has caused a growing need 
for manuals and keys for their identification. At present, there is no one taxonomic key 
that will serve for the determination of all the Nearctic species, or even those of the 
western states and provinces. The first and last authors of this paper are presently 
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working on a manual to the Culicoides of North America, but it will be some time before 
the manual can be completed. In the meantime, we believe that this atlas of wing 
photographs will help in large part to fill the void because the specific differences in wing 
patterns are, with few exceptions, easy to distinguish and thus are useful in the field. In 
most cases, this photographic atlas will guide the user to a small group of related species 
that can then be distinguished by using one of the taxonomic keys listed below. 
Microscopic slide preparations must be made of specimens in order to view and measure 
the characters necessary for identification. Table | presents the numerical characters of 
each species that may be useful in confirming an identification made on the basis of the 
wing patterns or by use of supplementary keys. 

It is not within the scope or purpose of this guide to present a comprehensive review 
of the economic importance, morphology, biology, systematics, or distribution of the 
Nearctic species. It is intended that the forthcoming manual will serve such a purpose. 
One or more of the following references should be consulted for general information, 
details of morphology, and guides to species of certain limited areas. 

General reviews of the morphology, biology, and classification of the family 
Ceratopogonidae have been published by Edwards (1926), Wirth (1952), and Downes and 
Wirth (1981). Keys to the genera of Ceratopogonidae were presented by Macfie (1940), 
Johannsen (1943), and Wirth et al. (1974, 1977). Good reviews of the biology and economic 
importance of the bloodsucking species of Culicoides were given by Downes (1958b), 
Kettle (1962, 1965, 1969), and Blanton and Wirth (1979). Atchley et al. (1981) published a 
complete world-wide bibliography of the family Ceratopogonidae with a keyword index. 
Fox (1955) published a catalog of the Culicoides species of the Americas, and Wirth (1965) 
cataloged the North American Culicoides. Arnaud (1956) listed the species of the world. 
Jones (196la) published a comprehensive review of the larval habitats of the North 
American species, and later (196lb) described the pupae of a number of these species. 
Khalaf (1954) and Vargas (1960, 1973) published keys and descriptions to the subgenera of 
North American Culicoides. 

For lists, reviews, and keys to the Culicoides species occurring in various states or 
other limited areas, the following publications are available: Malloch (1915) gave an early 
review of the species occurring in Illinois, and Hoffman (1925) reviewed the species known 
in North America at that time. Foote and Pratt (1954) reviewed the species occurring in 
the eastern United States, while Wirth and Bottimer (1956) made a population study of the 
species of the Edwards Plateau in Texas. Khalaf (1957) made a light trap survey of the 
species of Oklahoma, and, in 1969, reported on the seasonal incidence of species in the 
gulf coast of Louisiana and Mississippi. Downes (1958a) discussed the species occurring in 
Canada. In 1965, Jamnback published a comprehensive report on the taxonomy, biology, 
and immature stages of the species of New York, that is.useful for the entire northeastern 
region. Atchley (1967) made a taxonomic study of the species of New Mexico that is 
generally useful for the southwest, and Jorgensen (1969) treated the species occurring in 
southeastern Washington. More limited state reports were published by Childers and 
Wingo (1968) for Missouri, and by Gazeau and Messersmith (1970) for Maryland. Battle and 
Turner (1971) reviewed the Virginia species, provided a catalog and listed the known 
distributions for the species of the eastern U.S.A. The most comprehensive and 
up-to-date revision was published by Blanton and Wirth (1979) who provided a review of 
the morphology, biology and classification of the North American Culicoides, and 
presented a key to the species of Florida. 


Format and Treatment S 


For each of the 144 valid species and 4 subspecies listed in the atlas, the following 
information is provided: the current name of the species, its author(s), the original 
citation including the year of publication and the page number on which the species is 
named and described, and the state or province from which the species was first 
described. Where the species was validated in a genus other than Culicoides the name of 
the genus in which it originally was placed is noted. The general distribution for each 
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species is given at the state and province level, and this is followed by the actual locality 
and collector of the specimen illustrated. In two instances, several photographs are 
provided for species, viz variipennis (Coquillett) (3 photographs), and crepuscularis 
Malloch (5 photographs), that are represented by several subspecies, or of species that are 
somewhat variable and of uncertain status or consist of unresolved species complexes. 

In the index are listed all the species names attributed to Culicoides in the literature 
on the Nearctic fauna. Thirteen specific names are listed in the index that do not appear 
in the atlas proper as valid species. The disposition of these names is as follows: 


l. borinqueni Fox: not Nearctic. 

2. canithorax Root and Hoffman: junior synonym of hollensis (Melander 
and Brues). 

. dickei Jones: junior synonym of furensoides Williams. 

. dovei Hall: junior synonym of furens (Poey). 

. hornae Foote and Pratt: junior synonym of travisi Vargas. 

. inamollae Fox and Hoffman: junior synonym of insignis Lutz. 

. khalafi Beck: junior synonym of debilipalpis Lutz. 

. minutissimus (Zetterstedt): not Nearctic. 

. montanus Wirth and Blanton: junior synonym of neomontanus Wirth. 

. pifanoi Ortiz: not Nearctic. 

pseudopiliferus Wirth and Hubert: junior synonym of alexanderi Wirth 

and Hubert. 

. simulans Root and Hoffman: junior synonym of travisi Vargas. 

. weesei Khalaf: junior synonym of stonei James. 
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Methods 


The measurements and Sue of the female characters given in Table l are derived as 
follows: The wing length is measured from the basal arculus to the tip of the wing; the 
costal ratio is the length of the costa measured from the basal arculus to the tip of the 
second radial cell divided by the wing length. The antennal ratio is the combined lengths 
of the distal 5 segments divided by the combined lengths of the preceeding 8 seqments of 
the flagellum; the antennal sensillar pattern refers to the presence of sensilla coeloconica 
that occur distally on some or all of segments 3 to 15. The palpal ratio is the greatest 
length of the third palpal segment divided by its greatest width; the proboscis/head (P/H) 
ratio is obtained by dividing the length of the proboscis from the torma to the tip of the 
labrum-epipharynx by the distance from the interocular hair socket to the torma. Figures 
of these morphological characters are available in Blanton and Wirth (1979), and Downes 
and Wirth (1981). 

The wing photographs were prepared from slide mounted specimens using a Wild 
MKa2 camera, a 2.5 x 3.5 in. film holder and a MKa5 Photoautomat exposure meter in 
conjunction with a Wild M20 photomicroscope equipped with a 10x wide angle ocular and 
3x, 6x and 10x objectives with a matching lowpower bright field condensor. The lighting 
system consisted of a Wild Universal lamp-housing having a 12V, 100W quartz-iodine light 
source controlled by a Wild regulating transformer. Natural and/or heat filters were used 
with some specimens. Kodalith Ortho film, type 5, Kodagraph liquid developer D-76 and 
Ilford P.Q. Universal developer gave good results. Exposure time was critical and was 
determined by trial and error in accordance with the thickness and color of the mounting 
medium in which the wings were embedded. Exposures always were made at 12V. The 
development time was 2-5 minutes at 68°F according to instructions with the film. 
Negatives were printed on Contrast Grade 0 or 1 glossy R.C. Kodak or Ilford paper. 
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Table I 


Systematic Arrangement and Numerical Characters of North American Culicoides 


Species Wing Costal Antennal Antennal Palpal P/H 
Length Ratio Ratio Sensillar Ratio Ratio 
(mm) Pattern 


Subgenus Culicoides 


cockerellii Species Group 


cockerellii 1.87 0.62 1.03 3, 11-15 27 0.95 
freeborni 1.58 0.59 0:97 3,11-15 2.2 0.75 
frohnei 1.61 0.64 1.09 5,11-15 32 0.80 
gregsoni 1.90 0.67 12 3, 11-15 45 05 
lahontan 1.71 0.61 0.98 5,11-15 1 0.80 
neofagineus 1.55 0.61 0.87 5,11-15 2.8 0.82 
neomontanus 1:85 0.61 1.02 3,5,7,9,11-5 27 0.80 
saltonensis 1.80 0.61 0.94 3, 11-15 2:2 0.77 
sierrensis 1.93 0.60 1.03 5,11-15 5.0 1.00 
sommermanae 2.54 0.65 19 5,11-15 3117 1.00 
sordidellus 2.54 0.65 1.22 3,11-15 Be? 0.93 
tristriatulus 2.20 0.65 1.11 5,11-15 42 0.85 
pulicaris Species Group 
canadensis 1.50 0.62 1.10 3, 11-15 271 0.77 
neopulicaris 1.25 0.61 0.96 5,11-15 3.0 0.80 
yukonensis 1:9 0.59 1.20 3, 11-15 5:0 0.88 
Subgenus Hoffmania 
insignis 1.11 0.65 1.52 3:5, 2938915 2 8 1.05 
venustus 1.45 0.65 1.10 3, 11-15 572 0.85 
Subgenus Avaritia 
alachua 0.93 0.60 1955 5,11-15 2.8 0.80 
chiopterus (9:9 0.59 L15 5,11-15 L9 0.65 
hirtulus 1.24 0.61 1275 3,11-15 21 2یا‎ 
لا(‎ 01 0.98 0.56 1.27 5,11-15 7 060 
obsoletus L2 0.60 1.14 5,11-15 2.7 0.80 
pechumani 0.63 0.57 l.ll 5,1l-15 1.5 0.44 
pusillus 0.64 0.53 1.18 3,13-15 2.6 1.08 
sanquisuga 0.96 0.60 1.16 3, 11-15 3.0 0.90 
Subgenus Drymodesmyia 
arizonensis 1.10 (9:57 [255 $-5,(6-7),11-15 255 0.84 
butleri 112 0.51 0.99 5-1 2.2 0.89 
byersi 0.89 0.54 1.13 3,5,7,9, 11-15 1.7 0.60 
cacticola 1.16 0.52 1.12 5-9,(10),11-15 2:2 0.92 
copiosus 1.02 0.53 1.03 3, 11-15 2.0 0.70 
hinmani 0.73 0.63 1.26 3, 11-15 2.3 0.77 
insolatus 1.19 0.54 1.21 5-9,11-15 2.0 0.83 
jamaicensis 0.97 0759 1.21 3-1 22 0.95 


Species 


baueri 
bergi 
blantoni 
defoliarti 


haematopotus 


inyoensis 


daedalus 
luglani 
pampoikilus 


arboricola 
beckae 
californiensis 
cochisensis 
flukei 
quttipennis 
oklahomensis 
ousairani 


pecosensis 
villosipennis 


alexanderi 
bickleyi 
cavaticus 
chewaclae 
denticulatus 
doeringae 
downesi 
franclemonti 


husseyi 
jamnbacki 
kirbyi 
lophortygis 
parapiliferus 
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Wing Costal Antennal Antennal 


Length Ratio Ratio Sensory 
(mm) Pattern 
RIS 0.52 1.03 3-15 
F21 055 ET 5-15 

: 0.55 - 1.19 5,(11-12),15-15 
1.42 (755 1.15 3-15 
1.22 0.51 I2 5-9,11-15 


Subgenus Diphaomyia 


5,7-10 
5,(4),5-10 
5,8-10 
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Subgenus Unplaced, daedalus Species Group 


1.01 0.62 1.34 5,11-15 
1.22 0.3712 ES 3-10 
1:52 0.54 1285 3,5,7,9,11-5 


Subgenus Unplaced, guttipennis Species Group 


1:19 0.60 1.48 5,5, 7,9 
1.15 0.61 1:95 3-1 

1.28 0 2 1.12 5-9,11-15 
1.14 0.52 1.15 5-9,11-15 
0.99 0.57 1.02 5,11-15 

1.32 0.60 1.54 5,5, /59,1I-15 
1.06 0.55 1255 5,5, 7,9,1b-15 
1.21 0.57 1.00 3-1 

1.20 0:757 1.15 5,5,7-9,11-15 
1.62 0.61 1.64 6,577 911-15 


Subgenus Unplaced, piliferus Species Group 


1.13 0:39 1.08 515, 1015-15 
1.07 0.60 1.20 5,15-15 

1.60 0.56 1.00 5-15 

0.95 0.61 1.36 23:5, 1991515 
1.4] 0.62 1.13 5,11-15 

1.24 0.58 1.65 5,9, 7 $99415,15—-18 
1.58 0.61 1.67 5,5, 1-5 
Li 0.62 1.16 5,11-15 

1.20 0.58 1.42 5,5, 739,1 5-15 
1.14 0.60 1,25 5,5:17,9,15-15 
0.90 057 1.31 $,5, 797, 11,15-15 
1.16 0.58 1.50 5,59759511215 
1.15 0359 1.22 3,25/4911115 —15 
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Species 


piliferus 
rigasi 
scanloni 
snowi 
testudinalis 
unicolor 
utowana 


calexicanus 
davisi 

hawsi 

leechi 
novamexicanus 


oregonensis 


palmerae 
utahensis 


wirthi 


debilipalpis 
eadsi 
paraensis 
reevesi 


torreyae 


barbosai 
furens 
furensoides 
stellifer 


gigas 


variipennis s.str. 


ssp. albertensis 
ssp. australis 


ssp. occidentalis 


ssp. sonorensis 


alaskensis 
bermudensis 
crepuscularis 
hollensis 
knowltoni 
mississippiensis 
sphagnumensis 
wisconsinensis 
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Wing 
Length 
(mm) 


1.12 
1.12 
0.90 
1.04 
1.04 
زیا 
1.10 


Subgenus Unplaced, palmerae Species Group 
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3555709 41515715 
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5-15 

5-15 

3.19 

3-15 


Subgenus Haematomyidium 


0.83 
0.78 
0.17 
0.65 
0.99 


1:28 


0.81 


Subgenus Beltranmyia 


0.60 
0.60 
0.56 
0.61 
0.58 
0.58 
0.61 
0.57 
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Species e Wing Costal Antennal Antennal Palpal P/H 
Length Ratio Ratio Sensillar Ratio Ratio 
(mm) Pattern 


brookmani 
denningi 
hieroglyphicus 
jacksoni 


jamesl 


multipunctatus 


tenuistylus 


bottimeri 


stilobezzioides 


biguttatus 
loisae 


mulrennani 


spinosus 
sublettei 


usingeri 


melleus 
mortivallis 


niger 


owyheensis 
stonei 


tissoti 
werneri 


atchleyi 
saundersi 


arubae 
floridensis 
hoquei 
kibunensis 
mohave 
monoensis 
multidentatus 
nanellus 
nanus 
posoensis 
salihi 
travisi 


Subgenus Selfia 


0.95 0:55 0 97 3-100 
17 07 1.02 3,7-10 
1.14 0.56 1.03 3,5-10. 
1.16 0.54 (9:95 5-10 
1.21 0.56 1.00 3-10 
0.85 0.55 0.96 3,5-10 
1.26 0.58 1.00 3-10 
Subgenus Wirthomyia 
0.90 0.53 1.12 3-10 
1.56 10559 1.87 5-10 


Subgenus Unplaced, biguttatus Species Group 


1.50 0.64 LIS 3,11-15 
1.00 0.60 [21 5,11-15 
9:95 0.65 1.06 5,11-15 
1.20 0.64 1.10 3,11-15 
1.19 0:55 1.07 5,11-15 
I5 0-57 1.05 3,(7,8),9-15 


1.05 0.60 1.10 3,10-14 
1.02 0.58 1.12 5,7-14 
1.24 0.58 1.04 5,7-14 
1.10 0.60 1.00 3,7-14 
115 0.57 35 3-14 

1.02 0.58 1.04 3,7-4 
1.08 0.57 1.02 3,9-14 


Subgenus Unplaced, chaetophthalmus Species Group 


1:95 0.66 1.14 31 
3 


11-15 
2.50 0.66 1.06 ,l1-15 


Miscellaneous Unplaced Species 


1 0.52 0.87 3-10 

0.77 0.65 FA none 

1.22 2597 0.89 5,(7),8-10 
1.50 0.59 1.40 5-15 

1:09 0.54 1-11 5,(6),7 -10 
1.15 0.53 0.97 3,14-15 
1.00 0.52 0.99 3,(4),5,(6), 7-10 
1.10 0.63 1.02 3-7,9, 11-15 
1.00 0.60 1.40 3-15 

0.99 0.57 1.10 3, 11-15 
0.82 0.53 1.12 3-10 

1.40 0.62 1.50 3-15 
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ATLAS OF SPECIES 
Subgenus Culicoides Latreille, cockerellii Species Group 


REFERENCE: Wirth and Blanton, 1969a (revision, key) 


l. cockerellii (Coquillett), 1901: 605 (Ceratopogon); Colorado. British 
Columbia south to California, east to New Mexico and Quebec. Photo: 
Woods Landing, Laramie, Wyoming (Denning). 


2. freeborni Wirth and Blanton, 1969a: 217; California. California, 
Oregon, Washington. Photo: Wawawai Canyon, Whitman Co., Washington 
(Jorgensen), paratype. 


5. frohnei Wirth and Blanton, 1969a: 219; Alaska. Alaska, south to British 
Columbia, east to Labrador. Photo: Whitecourt, Alberta (Kessel), paratype. 


4. gregsoni Wirth and Blanton, 1969a: 222; British Columbia. British 
Columbia, Oregon. Photo: Exchamsiks, British Columbia (Kessel), 
paratype. 


5. lahontan Wirth and Blanton, 1969a: 223; California. California, Montana, 
Oregon. Photo: Resting Springs, Inyo Co., California (Belkin and 
McDonald), paratype. i 


6. neofagineus Wirth and Blanton, 1969a: 227; Arizona. Arizona, 
California, Oregon. Photo: Pinery Canyon, Cochise Co., Arizona 
(O'Brien), paratype. 


7. neomontanus Wirth, 1976: 15; Utah (Synonym: montanus Wirth and Blanton, 
1969a: 225, preoccupied). British Columbia south to California, east to 
Manitoba and New Mexico. Photo: Logan, Cache Co., Utah (Knowlton), 

paratype. ": 


8. saltonensis Wirth, 1952: 175 (as cockerellii ssp.); California. Photo: 
North shore Salton Sea, Riverside Co., California (Brenner). 


9. sierrensis Wirth and Blanton, 1969a: 252; California. California, 
Nevada. Photo: Halleujah Junction, Lassen Co., California 
(Schlinger), paratype. 


10. sommermanae Wirth and Blanton, 1969a: 254; Alaska. Photo: Anchorage, 
Alaska (Sommerman), paratype. 
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ll. sordidellus (Zetterstedt), 1838: 820 (Ceratopogon); Greenland. 
Photo: Greenland (no locality) (Harmston). 


12. tristriatulus Hoffman, 1925: 294 (cockerellii var.); California. 
Coastal; Alaska south to northern California. Photo: Eel Creek Forest 
Camp, Coos Co., Oregon (Kessel). 


pulicaris Species Group 


13. canadensis Wirth and Blanton, 1969a: 211; Minnesota. Alaska south to 
British Columbia, east to Quebec and Nova Scotia, Maine, Minnesota, 
Wisconsin. Photo: Itasca State Park, Clearwater Co., Minnesota 
(Barr). 


14. neopulicaris Wirth, 1955: 355; Texas. Louisiana and Texas south to Costa 
Rica. Photo: Kerrville, Kerr Co., Texas (Bottimer), paratype. 


15. yukonensis Hoffman, 1925: 294 (cockerellii var.); Yukon Territory. 
Alberta, Alaska, British Columbia, Northwest Territory, Yukon 
Territory. Photo: Palmer, Alaska (Sommerman). 


Subgenus Hoffmania F ox 


16. insignis Lutz, 1913: 51; Brazil. (Synonym: inamollae Fox and 
Hoffman, 1944: 110; Puerto Rico). Alabama, Georgia, and Florida, south to 
Argentina. Photo: Orlando, Orange Co., Florida (Stokes). 


17. venustus Hoffman, 1925: 290; Maryland. Nebraska and Wisconsin east to 
Nova Scotia, south to Louisiana and Florida. Photo: Allegany State Park, 
Cattaraugus Co., New York (Wirth). 

Subgenus Avaritia F ox 


REFERENCE: Jamnback and Wirth, 1965 (revision, key) 


18. alachua Jamnback and Wirth, 1963: 187; Florida. Florida, South 
Carolina. Photo: Gainesville, Alachua Co., Florida (Wirth). 


19. chiopterus (Meigen), 1830: 265 (Ceratopogon); Europe. Holarctic; 
entire Canada, U.S.A. and U.S.S.R. Photo: U.S.S.R. (Gutsevich). 


20. hirtulus (Coquillett), 1900: 596; Alaska. Coastal; Alaska south 
to northern California. Photo: Prince Rupert, British Columbia 
(Kessel). 
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21. juddi Cochrane, 1973: 316; New York. Alabama, Florida, Louisiana, 
Maryland. Photo: Ringwood Game Preserve, Tompkins Co., New York 
(Cochrane), holotype. 


22. obsoletus (Meigen), 1818: 76 (Ceratopogon); Europe. Holarctic; 
in North America south from Alaska to California and east to 
Georgia. Photo: East Concord Bog, Erie Co., New York (Wirth). 


23. pechumani Cochrane, 1974: 133; New York. Florida, New York. 
Photo: Juniper Springs, Marion Co., Florida (Wirth), paratype. 


24. pusillus Lutz, 1913: 52; Brazil. Neotropical; southern Florida to 
Argentina. Photo: Ross and Costello Hammock, Dade Co., Florida 
(Baranowski). 


25. sanguisuga (Coquillett), 1901: 604 (Ceratopogon); Maryland. Alaska east to 
Nova Scotia, south to California and Georgia. Photo: Fairland, 
Montgomery Co., Maryland (Hubert). 


Subgenus Drymodesmyia Vargas 
REFERENCE: Wirth and Hubert, 1960 (revision, key; as copiosus group) 


26. arizonensis Wirth and Hubert, 1960: 655; Arizona. Arizona, 
California, Mexico (Baja California). Photo: Morristown, Maricopa 
Co., Arizona (Ryckman), paratype. 


27. butleri Wirth and Hubert, 1960: 650; Arizona. Photo: Portal, Cochise Co., 
Arizona (Wirth). 


28. byersi Atchley, 1967: 985; New Mexico. California, New Mexico. 
Photo: Glenwood, Catron Co., New Mexico (Wirth), holotype. 


29. cacticola Wirth and Hubert, 1960: 653; California. Arizona, 
California, Mexico, Texas. Photo: San Dimas Canyon, Los Angeles Co., 
California (Christiansen and Fonseca), paratype. 


30. copiosus Root and Hoffman, 1957: 171; Mexico. Arizona, 
California, south to Texas and northern Mexico. Photo: Brown Canyon, 
Pima Co., Arizona (Butler). 
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31. hinmani Khalaf, 1952: 353; Oklahoma. Wyoming south to Texas, east to New 
York and Florida. Photo: Gainesville, Alachua Co., Florida (Blanton). 


32. insolatus Wirth and Hubert, 1960: 654; Baja California. California, 
Mexico (Baja California). Photo: San Felipe, Baja California, 
Mexico (Ryckman, Lee and Ames), paratype. 


33. jamaicensis Edwards, 1922: 165 (loughnani var.); Jamaica. Neotropical; 
Florida, West Indies, Texas south to Colombia. Photo: Negril, Westmoreland 
Parish, Jamaica (Woodruff). 


34. jonesi Wirth and Hubert, 1960: 650; Texas. Photo: Fredericksburg, 
Gillespie Co., Texas (Blanton and Borchers). 


35. loughnani Edwards, 1922: 165; Jamaica. Alabama, Bahamas, Cuba, Florida, 
Georgia, Jamaica, Texas, and Australia. Photo: Fakahatchee Island, 
Collier Co., Florida (Blanton and Meyer). 


36. ryckmani Wirth and Hubert, 1960: 656; California. Arizona, 
California, Mexico (Baja California), Texas. Photo: San Dimas 
Canyon, Los Angeles Co., California (Christiansen and Fonseca), 
paratype. 


37. sitiens Wirth and Hubert, 1960: 652; California. Arizona, 
California, Mexico (Baja California). Photo: San Dimas Canyon, 
Los Angeles Co., California (Christiansen and Fonseca), paratype. 


38. torridus Wirth and Hubert, 1960: 654; Baja California. California, Mexico 
(Baja California). Photo: San Felipe, Baja California, Mexico 
(Christiansen), paratype. 


Subgenus Diphaomyia Vargas 


REFERENCE: Atchley and Wirth, 1979 (revision, key; in part, haematopotus group) 


39. baueri Hoffman, 1925: 297; Maryland. Alabama, Colorado, Florida, 
Louisiana, Maryland, Tennessee. Photo: Greenbrier, Limestone Co., Alabama 
(Snow). 


40. bergi Cochrane, 1973: 311; New York. Arizona, California, Colorado, New 
Mexico, New York, Texas, Utah, Wisconsin. Photo: Springerville, 
Apache Co., Arizona (Wirth). 
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blantoni Vargas and Wirth, 1955: 53; Mexico. Texas, northern Mexico. 
Photo: Cameron Co., Texas (Eads). 


defoliarti Atchley and Wirth, 1979: 527; Arizona. Arizona, California 
Oregon, New Mexico, Utah, Wyoming. Photo: Manzanita Forest Camp, 
Coconino Co., Arizona (Sanderson). 


edeni Wirth and Blanton, 1974a: 25; Florida. Bahamas, Florida, 
South Carolina. Photo: Rock Springs, Orange Co., Florida (Wirth), 
paratype. 


erikae Atchley and Wirth, 1979: 552; New Mexico. Arizona, New Mexico. 
Photo: Cedar Creek Canyon, Lincoln Co., New Mexico (Atchley), paratype. 


footei Wirth and Jones, 1956: 162; Virginia. Kentucky and Mississippi, 
east to Quebec and Florida. Photo: Forest Glen, Montgomery Co., Maryland 
(Wirth). 


haematopotus Malloch, 1915: 502; Illinois. Nova Scotia, Ontario, 
entire U.S.A., northern Mexico. Photo: Fairland, Montgomery Co., Maryland 
(Hubert). 


inyoensis Wirth and Blanton, 1969b: 565; California. Photo: Resting 
Springs, Inyo Co., California (Belkin and McDonald?, holotype. 


Subgenus Unplaced, daedalus Species Group 


daedalus Macfie, 1948: 83; Mexico. Arizona, New Mexico, Mexico, south to 
Colombia. Photo: Brown Canyon, Pima Co., Arizona (Butler). 


luglani Jones and Wirth, 1958: 89; Texas. Arizona, California, 
Florida, Mexico, New Mexico, Texas. Photo: Portal, Cochise Co., 
Arizona (Davis). 


. pampoikilus Macfie, 1948: 79; Mexico. Arizona, Mexico, south to 
Panama and Venezuela. Photo: Portal, Cochise Co., Arizona (Sabrosky). 


Wirth, Dyce and Peterson: Nearctic Culicoides 19 


pom 


m e 
aep "mgr "وړ‎ 
PE P ppm 


heb sate, 


ne, IP 


AU. $ ^ aM 4 
0 ۲٢٢٢ ا‎ : 


As YN کد‎ 


ws j 
E P 
E, AMONT SC Wi D 5 " i 
E: T itu = * ۹ di = س‎ 
3 fade WT P ٨7 P gr, A 
OP MN MM De a senare سو‎ — » 
ior. ety NE لك دارم سم‎ TR ce E. n ° ur. 
Ec. ; : -— y v itm WP, aig, e 
- " “ " د اا‎ MUS i TE 
TU m ` qp rn ` 
E * MUS (mm, 
" e wow : 
T ss 
LP 7 ES 
بب‎ man 
2 i cesi E 
"mom i 
2 onc 
set zu 
mm 
Stomper کې‎ Lo c E C CUM! j 
k Pimp, Mire Jg E T * 
[5 ; ٩ : - ~ p. Co Ma D 
4 Bins d SOME ^ ضر‎ Hi, 
w, ^ M t k NM = 
— 1 x Dus € M» 
٢ن‎ S , 8 AS GP ENS aayat , V ns, €—Ü = gom SA 
M ال‎ ES whe ia يستمهے‎ 


ge inst 


Matt iet 


at 
E 00m 
Euri 
NL 


‘ COM LS RS 
1 pp amg: j ER سو‎ mt a r "ra 3 
^ t em, , A Eee, او‎ eni 
" € VETE, eme, 


e D aon 
” Dom ds P 


Ver au 
SNS er 
e a 


“ نڅ‎ M 
= — mS "` 
x سو‎ a n uL y, 

m ow. A 


m 
i $ o ajo 
: 1 E 2 2 
PR. ut 


و 
7 
" 
4^ 
7 
v‏ 
Ei‏ 


x 


MC 
ol لل‎ e 


MOM MM 


Uu 
E 
E 
۶ 


HE 


2 “i ^, 5 په‎ ONR "n. 1 

: Sc SINUS مدد‎ E 

" EM 22 
نن د‎ "^ AA Wi ma ae 


AR et 


eii 


2 
z 


litte ree toten tnn T 


٢ 0 m‏ سب 
mn‏ : 
aa mana, aiaa‏ سال ا Yn yi Peta‏ د 
B easi AUR MIT In e artt‏ 

سل ماب a‏ یاه کر : : : 

- a I 
ji uL E 
0 LS 
5 D ^ 5 
: ; 
/ C 
/ ^ te D 


۸ n ‘ ` و هوه ږو‎ M ae ae, DNE. سوه‎ = E 5 à 
binc r : py Boe - Woo TES ses : e pes 3 a 
em on à 8 ۸ سو‎ prets arabi] ~ : da 
^ " 32 ٠٢ : mtm * ane ستا‎ 


Wty a i E : 
په‎ j ^ 
LES T a E " پ‎ CE 
: 4 : x هه‎ 
n me E . , ^ S a 
eh i . 3 


20 Contrib. Amer. Ent. Inst., vol. 22, no. 4, 1985 


Subgenus Unplaced, guttipennis Species Group 
REFERENCE: Wirth and Blanton, 1967 (revision, key) 


51. arboricola Root and Hoffman, 1937: 166; Maryland. Wyoming to Texas, east 
to Connecticut and Florida. Photo: Falls Church, Fairfax Co., Virginia 
(Wirth). 


52. beckae Wirth and Blanton, 1967: 213; Florida. Alabama, Florida, 
Maryland, New York, South Carolina, Virginia. Photo: Atmore, 
Escambia Co., Alabama (Blanton). 


53. californiensis Wirth and Blanton, 1967: 215; California. Arizona, 
California. Photo: Bakersfield, Kern Co., California (McDonald), 
paratype. 


54. cochisensis Wirth and Blanton, 1967: 216; Arizona. Arizona, 
California, Mexico, Utah. Photo: Sycamore Canyon, Santa Cruz Co., 
Arizona (Butler), paratype. 


55. flukei Jones, 1956: 30; Wisconsin. New York, Nova Scotia, Rhode Island, 
Virginia, Wisconsin. Photo: Dane Co., Wisconsin (Jones), paratype. 


56. quttipennis (Coquillett), 1901: 603 (Ceratopogon); Ohio. Minnesota south 
to Oklahoma and Louisiana, east to Nova Scotia and Florida. Photo: 
Colesville, Montgomery Co., Maryland (Wirth). 


57. oklahomensis Khalaf, 1952: 555 (villosipennis var.); Oklahoma. 
California south to Mexico, east to Oklahoma and Mississippi. Photo: 
Fredericksburg, Gillespie Co., Texas (Blanton and Borchers). 


58. ousairani Khalaf, 1952: 554; Oklahoma. Alabama, Florida, Maryland, 
New Mexico, Oklahoma, Pennsylvania, Texas, Use ns Photo: 
Kerrville, Kerr Co., Texas (Bottimer). 


59. pecosensis Wirth, 1955: 558; Texas. New Mexico, Texas. Photo: 
Sanderson, Terrell Co., Texas (Brundrett), paratype. 


60. villosipennis Root and Hoffman, 1937: 165; Maryland. Wisconsin, Nebraska 
and Oklahoma, east to Nova Scotia and Florida. Photo: Falls Church, 
Fairfax Co., Virginia (Wirth). 
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Subgenus Unplaced, piliferus Species Group 


REFERENCE: Wirth and Hubert, 1962 (revision, key, eastern North America) 


6l. alexanderi Wirth and Hubert, 1962: 190; Massachusetts. (Synonym: 
pseudopiliferus Wirth and Hubert, 1962: 189; New York). Michigan east to 
Nova Scotia, south to Tennessee and Maryland. Photo: Bittinger 4H 
Camp, Garrett Co., Maryland (Wirth). 


62. bickleyi Wirth and Hubert, 1962: 188; Maryland. Wisconsin east to 
Quebec, south to Louisiana and Florida. Photo: Snow Hill, Worcester Co., 
Maryland (Anderson). 


65. cavaticus Wirth and Jones, 1956: 166; California. Arizona, 
California, Oregon. Photo: Kings River, Fresno Co., 
California (Clark). 


64. chewaclae Glick and Mullen, 1985: 578; Alabama. Alabama, California, 
Maryland, Oregon. Photo: Chewacla State Park, Lee Co., Alabama 
(Glick), holotype. 


65. denticulatus Wirth and Hubert, 1962: 195; Wisconsin. Minnesota and - 
Nebraska east to Nova Scotia, south to Maryland. Photo: Washburn Co., 
Wisconsin (Jones), paratype. 


66. doeringae Atchley, 1967: 1014; New Mexico. Arizona, California, Colorado, 
Montana, New Mexico, Oregon, Utah. Photo: Mormon Lake Village, Coconino 
Co., Arizona (Sanderson). 


67. downesi Wirth and Hubert, 1962: 186; Ontario. Maine, Michigan, 
New York, Nova Scotia, Ontario, Quebec. Photo: Rideau River, 
Ottawa, Ontario (Wirth), paratype. 


68. franclemonti Cochrane, 1974: 128; New York. Newfoundland, New York, 
Nova Scotia, Ontario. Photo: Mer Bleue, Ottawa, Ontario (Wirth), 
paratype. 


69. husseyi Wirth and Blanton, 1971b: 76; Florida. Arkansas, Florida, 
Maryland. Photo: Torreya State Park, liberty Co., Florida 
(Wirth), paratype. 


70. jamnbacki Wirth and Hubert, 1962: 192; New York. Louisiana, 
Michigan, New York, North Carolina, Nova Scotia, Ontario. 
Photo: Newcomb, Hamilton Co., New York (Jamnback), paratype. 
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kirbyi Glick and Mullen, 1983: 380; Maryland. Alabama, Maryland. 
Photo: Patuxent Wildlife Refuge, Prince Georges Co., Maryland 
(Wirth), holotype. 


lophortygis Atchley and Wirth, 1975: 1422; California. Photo: 
Hopland, Mendocino Co., California (Murphy), paratype. 


parapiliferus Wirth and Blanton, 1974b: 71; New York. Wisconsin and 


Iowa east to Ontario and Massachusetts, south to Florida. Photo: Montauk, 


Suffolk Co., New York (Wirth), holotype. 


piliferus Root and Hoffman, 1957: 165; Maryland. Wisconsin east to Nova 


Scotia, south to Louisiana and Florida. Photo: Roland Park, Baltimore, 
Maryland (Root), paratype. 


riggsi Khalaf, 1957: 198; (piliferus ssp.); Oklahoma. Photo: Pushmataha 
Co., Oklahoma (Khalaf), paratype. 


scanloni Wirth and Hubert, 1962: 187; Virginia. Michigan south to 
Louisiana, east to Massachusetts and Florida. Photo: Torreya 
State Park, Liberty Co., Florida (Blanton). 


snowi Wirth and Jones, 1956: 165; Virginia. Illinois south to Mississippi, 
east to Quebec and Florida. Photo: Alachua Co., Florida (Smith). 


testudinalis Wirth and Hubert, 1962: 191; Pennsylvania. Wisconsin south 
to Louisiana, east to Nova Scotia and Florida. Photo: Falls Church, 
Fairfax Co., Virginia (Wirth), paratype. 


unicolor (Coquillett), 1905: 65 (Ceratopogon); California. British 
Columbia, California, Colorado, Oregon, Washington. Photo: Eureka, 
Humboldt Co., California (Barber), lectotype. 


utowana Jamnback, 1965: 109; New York. New York, Ontario. Photo: 
Mer Bleue, Ottawa, Ontario (Wirth). 
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Subgenus Unplaced, palmerae Species Group 
REFERENCE: Wirth and Rowley, 1971 (revision, key) 


8l. calexicanus Wirth and Rowley, 1971: 156; California. California, 
Nevada. Photo: North Shore Salton Sea, Riverside Co., California 
(Brenner). 


82. davisi Wirth and Rowley, 1971: 157; Washington. Alberta, Washington. 
Photo: Othello, Adams Co., Washington (Rowley), allotype. 


85. hawsi Wirth and Rowley, 1971: 159; Washington. California, Oregon, 
Utah, Washington. Photo: Othello, Adams Co., Washington (Rowley), 
paratype. | 


84. leechi Wirth, 1977: 55; California. Photo: Howell Mountain, Napa Co., 
California (Leech), paratype. 


85. novamexicanus Atchley, 1967: 1012; New Mexico. Photo: Roswell, 
Chaves Co., New Mexico (Atchley), allotype. 


86. oregonensis Wirth and Rowley, 1971: 162; Oregon. California, Oregon. 
Photo: Corvallis, Benton Co., Oregon (Nelson), allotype. 


87. palmerae James, 1943: 151; Colorado. Washington south to California, 
east to Wyoming and New Mexico. Photo: Fort Collins, Larimer Co., 
Colorado (Palmer), paratype. 


88. utahensis Fox, 1946: 246; Utah. Calfornia, Idaho, Nevada, New Mexico, 
Oregon, Utah, Washington. Photo: Vale, Malheur Co.. Oregon (Goeden). 


89. wirthi Foote and Pratt, 1954: 56; Montana. British Columbia, Montana, 
Oregon, Northwest Territory. Photo: Kamloops, British Columbia 
(Curtis). 


Subgenus Haematomyidium Goeldi 
20. debilipalpis Lutz, 1915: 60; Brazil. (Synonym: khalafi Beck, 1957: 


104; Florida). Neotropical; in U.S.A. from Kentucky and Louisiana east 
to Maryland and Florida. Photo: San Felasco, Alachua Co., Florida (Smith). 
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91. eadsi Wirth and Blanton, 197la: 37; Texas. Cuba, Florida, Mexico, 
Texas. Photo: Cameron Co., Texas (Eads), holotype. 


92. paraensis (Goeldi), 1905: 137 (Haematomyidium); Brazil. South and 
Central America; Colorado and Wisconsin south to Louisiana, east to 
Pennsylvania and Florida. Photo: Torreya State Park, Liberty Co., Florida 
(Blanton). 


93. reevesi Wirth, 1952: 193; California. Arizona, California, New 
Mexico. Photo: Needles, San Bernardino Co., California (Mulla). 


94. torreyae Wirth and Blanton, 1971b: 74; Florida. Photo: Juniper 
Springs, Marion Co., Florida (Wirth), paratype. 


Subgenus Oecacta Poey 


95. barbosai Wirth and Blanton, 1956: 161: Panama. Coastal; southern Florida 
south to Ecuador. Photo: Key Largo, Monroe Co., Florida (Kemp). 


96. furens (Poey), 1851: 236 (Oecacta); Cuba. (Synonym: dovei Hall, 
1932: 88; Georgia). Coastal; Massachusetts south to Texas, West Indies 
and Mexico, south to Ecuador and Brazil. Photo: Sapelo Island, McIntosh 
Co., Georgia (Smalley). 


97. furensoides Williams, 1955: 271; Michigan. (Synonym: dickei Jones, 
1956: 28; Wisconsin). Alaska, Michigan, New York, Ontario, West 
Virginia, Wisconsin. Photo: Douglas Lake, Cheboygan Co., Michigan 
(Williams). 


98. stellifer (Coquillett), 1901: 604 (Ceratopogon); District of Columbia. 
Montana south to California, east to Nova Scotia and Florida. Photo: 
Falls Church, Fairfax Co., Virginia (Wirth). 


Subgenus Monoculicoides Khalaf 
REFERENCE: Wirth and Jones, 1957 (revision, subspecies of C. variipennis) 
99. gigas Root and Hoffman, 1937: 172; Saskatchewan. Saline and alkaline 


habitats: Alaska, British Columbia east to Manitoba, south to Montana 
and Nebraska. Photo: Thompson Lake, Burke Co., North Dakota (Wirth). 


100. variipennis variipennis (Coquillett), 1901: 602 (Ceratopogon); Virginia. 
Forested areas: British Columbia east to Quebec, south to Colorado, 
Louisiana and Florida. Photo: Fort Bragg, Cumberland Co., North Carolina. 
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[variipennis albertensis Wirth and Jones, 1957: 17; Alberta. Saline 
habitats; Alberta south to Oklahoma. Photo material not available.] 


101. variipennis australis Wirth and Jones, 1957: 15; Louisiana. Saline 
habitats; Arkansas, California, Florida, Kansas, Louisiana, New York, 
Texas, Virginia. Photo: Grapeland, Houston Co., Texas (Woodruff). 


[variipennis occidentalis Wirth and Jones, 1957: 21; California. 
Saline habitats; Arizona, British Columbia, California, Colorado, Mexico 
(Baja California), Montana, New Mexico. Photo material not available.] 


102. variipennis sonorensis Wirth and Jones, 1957: 18; Arizona. Arizona, 
British Columbia, California, Florida, Montana, Nevada, New Mexico, 
Tennessee, Texas. Photo: Glenwood, Catron Co., New Mexico (Wirth). 


Subgenus Beltranmyia Vargas 


103. alaskensis Wirth, 1951: 84; Alaska. Photo: Palmer, Alaska 
(Sommerman). 


104. bermudensis Williams, 1956: 298; Bermuda. Coastal; Bermuda, Florida, 
Louisiana, New Jersey, New York, Texas. Photo: St. Joseph State 
Park, Gulf Co., Florida (Wirth). 


105. crepuscularis Malloch, 1915: 505; Illinois. Entire continental U.S.A., 
southern Canada, Mexico. Photo: Gainesville, Alachua Co., Florida (Wirth). 


106. crepuscularis Malloch. Photo: Forest Glen, Montgomery Co., Maryland 
(Wirth). 


107. crepuscularis Malloch. Photo: Taos, Taos Co., New Mexico (Wirth). 


108. crepuscularis Malloch. Photo: Mecca, Riverside Co., California 
(F oulk). 


109. crepuscularis Malloch. Photo: Fairbanks, Alaska (Sommerman). 


110. hollensis (Melander and Brues), 1903: 15 (Ceratopogon); Massachusetts. 
(Synonym: canithorax Hoffman, 1925: 284; Georgia). Atlantic coast; Nova 
Scotia south to northern Florida. Photo: Hyannisport, Barnstable Co., 
Massachusetts (Wall). 


Wirth, Dyce and Peterson: Nearctic Culicoides : 31 


+ سن‎ 
Enang mn, 


mL 


E 


E ks: E» oed 3 وسن‎ 
> 
^ 
٩ w: . 1 
: E 
* h ae 
wa 3 ý 3 3 
+ mun Ph w, n 
— | "m mee 
: را وو‎ EC € 
T5 4 
E z 
*, 


٨‏ 1 ا 


T " j ۸7 
Qo apr m ا‎ a i i RH , 
Weder 


Fi 7 


etr á‏ و 
iij P rrirsieirigeth ‘‏ 
E "deli e‏ 


Petit 


fi GT 


m dc n " : 1 
: Frnt d 
a NS E sit all INS 
L4 *^ ntn وود‎ F i om 1 
"us ue 3 s 
i T "4 
* 


p 
s 


rural 
ee cote Plin gy, 
ETT 


2 7 EUM t. - 
E ٠ M oe n ot, ٩ 1 i اوروښ‎ 
پ‎ 17 IUS gi hu in : په‎ p 
LN i بون ی ی ا ای‎ ۴ E € 
د‎ D 4 — ٢۳ 
"sS ss c 
ke NE Stir u 
M Sam. ^ : : - ] 
€ d ", E ONES NEL LS. 
D oe "o mw 
^ Dn T AES DM ا‎ cas 
سنا‎ ٢ M bug تا‎ rM Sus ut uer itai e 
m 4 , ند حخحقا پو‎ E ' پسبی‎ — NR 
کس‎ am. / > 
Ü ES 
Hay 
SR 7 : 7 و‎ 
OT 1 * 
, : ۸ » Boc s 
: Pm : ` Ts ac, ۳ x 

: ون‎ à TM i : E € ND 

i Mes E F : nc n به‎ usi 


apta Ct etta 
mam mmm Nat 20s بي یوي په‎ RE £ 
"Em slap watt od A. - 4" E Tuan. Mur 


" "o 7 “a 
E patel Be gt ne 
padi te Miu 4 E em e 
uM ۶ 
و‎ 
َم‎ 
LL ^" ^ z : = + 
.د‎ Bere seu t e e ر‎ 
ay, 
.- 5 : 8 او‎ "ei : و‎ 
" , “ a ' á 7 ; 
Ë un 4 B H d ^ " 
re, ii, ^ r a6 
| -٢ E ^ B 
5 F c x 
^", a. 2 t 
a ” "e * EN 
e aban e ` : 
, : : 
: 3 . 1 ] 
Dim es E M adi A 
: . : 5٩ en » ak 0 
: ` ^ MU : 
4 * » , x ^ و هه‎ NY a 
E 6 3 *- چو‎ Se " 1 
A 8 ٠ D 1 a d 
٩ ووي لا‎ o د‎ wen DN usc 5 : 
e Seeds د1‎ 
8 RT O ۸٨ 


peat 


«^ Ü نې خا‎ 
0۸ ett! t 
"T ete jlin E e 


etary rrr 
inar] 


^h itr 


PEE bi AA 
d ^ 1 : وسو کم‎ 
Lot ur fat ul i unt وس سی‎ "s 


0-۸ j MEER La 


- , Fs - LENS ی‎ 3 - . 
} siio 3 1 سه‎ Low : 
. : نا‎ ue eee S Sum wt : : 
i - E 4. * «she 5 ۶ کت فل‎ ٠ UY 
Ny ^ 7 FPE Li و‎ ad DI 3 D چا اس و‎ t " 
E : 2 » يکاپ‎ 9272: m n Ue اه‎ à 
^ "n, 8 
“a M 
: ۸ * 
: 
1 
“hk ' d r 
jd » 
Pc D E LE 
, ^ g VL am 3 A eae 
pr e ^us edd " SS 


DIRE yos 


: - ROR 
ردو‎ Bayu AA apai S ATS 


32 Contrib. Amer. Ent. Inst., vol. 22, ne. 4, 1985 


lll. knowltoni Beck, 1956: 136; Florida. Bahamas, Florida. Photo: Vero 
Beach, Indian River Co., Florida (Ent. Res. Ctr.). 


112. mississippiensis Hoffman, 1926: 158; Mississippi. Gulf coast; Alabama, 
Florida, Louisiana, Mississippi, Texas. Photo: Gulf Coast, Baldwin Co., 
Alabama (Smith). 


115. sphagnumensis Williams, 1955: 269; Michigan. Alaska, Minnesota east to 
Newfoundland, south to West Virginia. Photo: Douglas Lake, 
Cheboygan Co., Michigan (Williams). 


114. wisconsinensis Jones, 1956: 52; Wisconsin. Washington and Oregon, east to 
Alberta, Michigan and Iowa. Photo: Twin Lake, Cherry Co., Nebraska 
(Wirth). 


Subgenus Selfia Khalaf 
REFERENCE: Atchley, 1970 (revision, key, biosystematics) 


115. brookmani Wirth, 1952: 179; California. Arizona, California, New 
Mexico. Photo: Arroyo Seco, Monterey Co., California (Wirth). 


116. denningi Foote and Pratt, 1954: 20; Saskatchewan. Washington and Oregon, 
east to Saskatchewan and Nebraska. Photo: Little White River, Mellette 
Co., South Dakota (Wirth). 


117. hieroglyphicus Malloch, 1915: 297; Arizona. California east to South 
Dakota, south to northern Mexico. Photo: Buttonwillow, Kern Co., 
California (Nelson). 


118. jacksoni Atchley, 1970: 258; New Mexico. Arizona, New Mexico, Utah. 
Photo: Cedar Creek Canyon, Lincoln Co., New Mexico (Atchley), 
allotype. 


119. jamesi Fox, 1946: 244; Montana. Washington south to California, east to 
South Dakota and New Mexico. Photo: Beaver Creek, Lawrence Co., South 
Dakota (Wirth). 


120. multipunctatus Malloch, 1915: 296; Illinois. Alabama, Illinois, 
Kansas, Mexico, Missouri, Oklahoma, Texas. Photo: Fredericksburg, 
Gillespie Co., Texas (Blanton and Borchers). 


Wirth, Dyce and Peterson: Nearctic Culicoides 
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tenuistylus Wirth, 1952: 178; California. Photo: Hopland, Mendocino 
Co., California (Anderson). 


Subgenus Wirthomyia Vargas 


bottimeri Wirth, 1955: 356; Texas. Arizona, Texas. Photo: 
Fredericksburg, Gillespie Co., Texas (Blanton and Borchers). 


stilobezzioides Foote and Pratt, 1954: 33; New York. Alaska south to 
Washington, east to Minnesota, Nebraska and Newfoundland. Photo: Pelican 
Lake, Cherry Co., Nebraska (Wirth). 


Subgenus Unplaced, biguttatus Species Group 


biguttatus (Coquillett), 1901: 604 (Ceratopogon); District of 
Columbia. Wisconsin south to Louisiana, east to Nova Scotia and Florida. 
Photo: Douglas Lake, Cheboygan Co., Michigan (Williams). 


loisae Jamnback, 1965: 77; New York. Florida, Maryland, New York, 
Virginia, West Virginia. Photo: Allegany State Park, Cattaraugus Co., 
New York (Wirth), paratype. 


mulrennani Beck, 1957: 103; Florida. Florida, Maryland 
Massachusetts, Mississippi, West Virginia. Photo: Wewahitchka, 
Gulf Co., Florida (Blanton and Boike). 


spinosus Root and Hoffman, 1937: 172; Maryland. Wisconsin south to 
Louisiana, east to Nova Scotia and Florida. Photo: Alachua Co., Florida 
(Smith). 


sublettei Atchley, 1967: 997; New Mexico. California, New Mexico, 
Texas, Utah. Photo: Fort Sumner, DeBaca Co., New Mexico (Atchley), 
allotype. 


usingeri Wirth, 1952: 192; California. California, Oregon, Nevada. 
Photo: Hat Creek Ranger Station, Shasta Co., California (Usinger), 
allotype. 


Subgenus Unplaced, stonei Species Group 


REFERENCE: Wirth and Blanton, 1971c (revision, key) 


159 


melleus (Coquillett), 1901: 604; Florida. Coastal; Maine south to 
Louisiana and the Bahamas. Photo: Brunswick, Glynn Co., Georgia (Hagen). 


Wirth, Dyce and Peterson: Nearctic Culicoides 35 
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mortivallis Wirth and Blanton, 1971c: 465; California. Photo: 
Saratoga Springs, Inyo Co., California (Belkin and McDonald), 
holotype. 


niger Root and Hoffman, 1957: 168; Maryland. Coastal plain; Massachusetts 
south to Florida and Louisiana. Photo: Torreya State Park, Liberty Co., 
Florida (Wirth). 


owyheensis Jones and Wirth, 1978: 56; Idaho. Photo: Bruneau, Owyhee 
Co., Idaho (Jones and Potter), paratype. 


stonei James, 1945: 149; Colorado. (Synonym: weesei Khalaf, 1952: 

65; Oklahoma). Colorado, Nebraska, New Mexico, Oklahoma, South Dakota, 
Texas, Utah. Photo: Fort Collins, Larimer Co., Colorado (Palmer), 
paratype. 


tissoti Wirth and Blanton, 1966: 279; Florida. Florida, Maryland, 
South Carolina. Photo: Snow Hill, Worcester Co., Maryland (Anderson). 


werneri Wirth and Blanton, 1971c: 465; Arizona. Arizona, California, 
Mexico, Texas. Photo: Quitobaquito, Pima Co., Arizona (Adachi), 
holotype. 


Subgenus Unplaced, chaetophthalmus Species Group 


atchleyi Wirth and Blanton, 1969b: 559; Alaska. Alaska, New Mexico, 
Nova Scotia. Photo: Johnson Lake, Kenai Peninsula, Alaska (Sommermann). 


saundersi Wirth and Blanton, 1969b: 557; Washington. Alaska, south to 

British Columbia, California, Montana, Oregon, Washington. Photo: 

Sullivan Lake, Pend Oreille Co., Washington (Jorgensen). 
Miscellaneous Unplaced Species 


arubae Fox and Hoffman, 1944: 109; Aruba Island, Dutch West Indies. 
Coastal; Neotropical; Texas. Photo: Cameron Co., Texas (Eads). 


floridensis Beck, 1951: 135; Florida. Bahamas, Bermuda, Florida. 
Photo: Gulf Hammock, Levy Co., Florida (Blanton). 
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141. hoguei Wirth and Moraes, 1979: 293; California. California, Mexico (Baja 
California). Photo: Seal Beach, Orange Co., California (Moraes), 
paratype. 


142. kibunensis Tokunaga, 1937: 298; Japan. Holarctic; Arizona, Oregon, 
Washington. Photo: Wawawai Canyon, Whitman Co., Washington (Jorgensen). 


143. mohave Wirth, 1952: 187; California. California, Mexico (Baja 
California). Photo: Vidal, San Bernardino Co., California (Coleman), 
paratype. 


144. monoensis Wirth, 1952: 193; California. Photo: Mono Lake, Mono Co., 
California (Wirth), paratype. 


145. multidentatus Atchley and Wirth, 1975: 1421; California. Arizona, 
California, New Mexico. Photo: Hopland, Mendocino Co., California 
(Knudsen and Murphy). 


146. nanellus Wirth and Blanton, 1969b: 564; California. Photo: Hopland, 
Mendocino Co., California (Murphy), holotype. 


147. nanus Root and Hoffman, 1957: 165; Maryland. Wisconsin to Colorado and 
Texas, east to Ontario and Florida. Photo: Lake Charles, Calcasieu Parish, 
Louisiana (Chapman). 


148. posoensis Wirth and Blanton, 1969b: 562; California. Photo: Poso 
Creek, Kern Co., California (Nelson), paratype. 


149. salihi Khalaf, 1952: 551; Oklahoma. Arizona, California, Oklahoma, 
Texas. Photo: Fredericksburg, Gillespie Co., Texas (Blanton and 
Borchers). 


150. travisi Vargas, 1949: 255; Maryland. (Synonym: simulans Root and 
Hoffman, 1957: 167; Maryland, preoccupied; horneae Foote and Pratt, 1954: 
25; New York). Wyoming south to Arizona, east to Nova Scotia and Florida. 
Photo: Wyers Point, Tompkins Co., New York (Blanton). 


Wirth, Dyce and Peterson: Nearctic Culicoides 


xd Mets EI TM 
nmm f اا‎ ede m 
mem d وت‎ is زب پد‎ 2-7 Cati" E d ee e nm 
- oaa ipt ا‎ eom V: ee eres 
" - uelint sp d ^ E, 
ووو وس پو ي‎ t Lu 1 
D T ~ APT 
* : لا‎ x , - . 1 
ee vee 
twm So Opi RH ک٠‎ — A 
a E N * Es im. = مت‎ zt 
^ m D is LI ü NU. ٢ ae is p ü 
E 0 pe ^ - m 
3 3 , uc 7 E MEL : 
r DU 5 E 0: ij 
ee "n E. EE. LÀ a^ 
E " S 
x ^ 3 MM w . D " 
۰ mo c = F 
s E 4 "SG ' : 
z + A DE » j d Á z ae E : 
TS 8 5 ` D: D E 2 x r 
٢ a MA. GE ag Oe ۰د‎ 
0 يست ؛‎ ٢ ې‎ 
2 ٨ 
pe ٢ rd 
٨ wit اا سو‎ i - " TT 
"d este ie rdi یلو‎ gpa it: 
-A i 
a E t, D E: TE 3 E m €A— m 
t RR Bees, E PELO. 
ree TE 1 NT I EA T ا‎ EU DNE eam de 
سا‎ ^ : V on eR سيا‎ ۷ FS we 
Me Es CEU am eere اس پد وول : "د‎ jo Le سن‎ A 
: 7 “ په‎ ie ORE وهه 0 هن ېسوسو و اس‎ ٢ 
iem M مت‎ ONES کی س‎ 
ټک‎ o_o a m pm Ex : UT Pte =? m ral 
à —— rg à له‎ RE 
a NU E. a سن‎ b Mae s Sr 
bao E : , B Cb M eee QUEE. 
- Ao i کسه‎ 
: boo WMEEN 
P ۳ i 
: و دود‎ m 
1 مه کرپ‎ 
ې‎ 
a 
3 په یی‎ 
3 E ` ۴ ge 
NE usu 
girone EIS : 
A AO GS يي‎ HEC 004 ۰ 
^ Y 
ae yate PRE د‎ Vn. A date a ٨7 
, ora al ور‎ t m i A Uc eae ê nu et M : j E "na عاو‎ 
P e ty E i E o gn, Á نې‎ te Ei . 1 al edm gen aibi rt ee e د‎ 
ا و‎ ca مس‎ e Rar 
Be oon wt rta N tm NM 3 
D : fiv Miis m ا‎ LM m 
3 : gite ieee gt] iat” wa senti = : 
" F P Pam 
: Br Mun, , n NL 
” edge priar سوه *^ اخ‎ am ne 
a ^ S P m arat "d 0 اوه‎ m ae ہی ا‎ 
" =» , E , ss ېي وب په‎ Um E mao o9 * 
LET es دد سب د‎ Pa 
MO M 
مسا‎ que Sio 
"t " 
! D. k " ; 
n . رو‎ EM c 
i LI 
" E. 
M o NND 
* on un dn . Te 


M oo 


ELIT e 


a tna aito Pet n 


apte 


1 د‎ 
pit vim o ښز سا ا‎ vut i 
um 2 i only د ه‎ mm 
i mim, ^ air. چا‎ : n 
UM 
^. uy : E : په‎ e il 
» : " ود‎ ü m 
ui ^" ps 
à m ~ S Sa ت‎ Lo + 
n, 5 
4 > ۷ RS 
: d " ; ” 
vati 1 i 
“ " Dec اا سوه‎ eee 5 Es 
aor ie tueme TOT RR IET OU rn rii RR aad 
aum و‎ 8۸ E ۍش‎ o cm ern TP: 
^ uis c m p os E 


e ^ vos 
BEI ve 


y 1 sy 2 


د 
:0 
NAS‏ 


IS 


مع د Mosi‏ د eb‏ 


د راي 


m 


99 


Pr ir 
0d gm umm AM ri at 
- i, i ina co 
me, gg کس‎ E و‎ 
zu - خم چو‎ mtn s PM p y 
ru ا م مه سه وو فو‎ 
m mau re lu 
5 » لس سا بي ټم‎ 
- s Y p ا‎ a M 
= د‎ om "XM n و‎ 
haia ٢ سب به‎ — 
بب سه په‎ ٧ a Tay 
سه پټ‎ innu e 
د و‎ wp دو سو‎ er 
Mi کپ تب‎ m چ‎ ٧" 
- هک ور نس‎ bi Ej 
m€— 2 ال چک‎ Mar wm T 
* RE c Mu: 


i "y ^ sca : 
"i n i "wA X at a 


40 Contrib. Amer. Ent. Inst., vol. 22, no. 4, 1985 


LITERATURE CITED 


Arnaud, P.H. 


1956. The heleid genus Culicoides in Japan, Korea and Ryukyu Islands 
(Insecta: Diptera). Microentomology 21: 84-207. 
Atchley, W.R. 


1967. The Culicoides of New Mexico (Diptera: Ceratopogonidae). Kans. 
Univ. Sci. Bull. 46: 937-1020. 
1970. A biosystematic study of the subgenus Selfia of Culicoides 
(Diptera: Ceratopogonidae). Kans. Univ. Sci. Bull. 49: 181-336. 
Atchley, W.R. and W.W. Wirth 


1975. Two new western Culicoides (Diptera: Ceratopogonidae) which are 
vectors of filaria in the California valley quail. Can. J. Zool. 
53: 1421-1423. 


1979. A review of the Culicoides haematopoqus group in North America 
(Diptera: Ceratopogonidae). J. Kans. Ent. Soc. 52: 524-545. 
Atchley, W.R., Wirth, W.W., Gaskins, C.T. and S.L. Strauss 


1981. A bibliography and keyword index of the biting midges (Diptera: 
Ceratopogonidae). U.S. Dept. Agr. Bibliog. Lit. Agr. no. 13, 544 
pp. 

Battle, F.W. and E.C. Turner, Jr. 


1971. The insects of Virginia: No. 5, A systematic review of the genus 
Culicoides (Diptera: Ceratopogonidae) of Virginia with a geographic 
catalog of the species occurring in the eastern United States north 

of Florida. Va. Polytech. Inst. St. Univ. Res. Div. Bull. 44: 

1-129. 


Beck, E.C. 


1951. A new Culicoides from Florida (Diptera: Ceratopogonidae). Fla. 
Ent. 34: 133-136. 


1956. A new species of Culicoides from Florida with additional 
distribution data for the genus (Diptera: Heleidae). Fla. Ent. 39: 
133-138. 


Fla. Ent. 40: 103-105. 
Blanton, F.S. and W.W. Wirth 


1979. The sand flies (Culicoides) of Florida (Diptera: Ceratopogonidae). 
Arthropods of Florida 10: 1-204. 
Childers, C.C. and C.W. Wingo 


1957. Two new species of Culicoides from Florida (Diptera: Heleidae). 


1968. Genus Culicoides (Diptera: Ceratopogonidae) in central Missouri: 
species, seasonal abundance, activity. Res. Bull. Mo. Agric. Exp. 
Stn. 934: 2-32. 
Cochrane, A.H. 


1973. Two new Nearctic species of Culicoides (Diptera: Ceratopogonidae). 
Fla. Ent. 56: 311-318. 


1974. Two new species of biting midges (Diptera: Ceratopogonidae) from 
North America. Fla. Ent. 57: 127-135. 
Coquillett, D.W. 


1900. Papers from the Harriman Alaska Expedition. IX. Entomological 
Results (3): Diptera. Proc. Wash. Acad. Sci. 2: 389-454. 
1901. New Diptera in the U.S. National Museum. Proc. U.S. Natn. Mus. 
593-618. 
1905. New nematocerous Diptera from North America. J. N.Y. Ent. Soc. 
13: 56-69. 
Downes, J.A. 


1958a. The genus Culicoides (Diptera: Ceratopogonidae) in Canada, an 
introductory review. Proc. Tenth Int. Cong. Ent. 3: 801-808. 

1958b. The feeding habits of biting flies and their significance in 
Classification. An. Rev. Ent. 3: 249-266. 


Wirth, Dyce and Peterson: Nearctic Culicoides 


Downes, J.A. and W.W. Wirth 
1981. Chapter 28. Ceratopogonidae, pp. 595-421. In J.F. McAlpine et al., 
Coords. Manual of Nearctic Diptera, Vol. 1. Res. Br., Agr. Can. 
Monogr. 27. 
Edwards, F.W. 
1922. On some Malayan and other species of Culicoides, with a note on the 
genus Lasiohelea. Bull. Ent. Res. 13: 161-167. 
1926. On the British biting midges (Diptera, Ceratopogonidae). Trans. R. 
Ent. Soc. Wond. 74: 3895426, pls. 
Foote, R.H. and H.D. Pratt 
1254. The Culicoides of the eastern United States (Diptera, Heleidae). 
Publ. Hlth Monogr. 18: 1-55. 
Fox, I. 
1946. Two new biting midges or Culicoides from western United States 
(Diptera, Ceratopogonidae). Proc. Ent. Soc. Wash. 48: 244-246. 
1955. A catalogue of the bloodsucking midges of the Americas (Culicoides, 
Leptoconops and Lasiohelea) with keys to the subgenera and Nearctic 
species, a geographic index, and bibliography. J. Agric. Univ. P. 
Rico 39: 214-285. 
Fox, I. and W.A. Hoffman 
1944. New Neotropical biting sandflies of the genus Culicoides (Diptera: 
Ceratopogonidae). P. Rico J. Publ. Hlth Trop. Med. 20: 
108-17 
Gazeau, L.J. and D.H. Messersmith 
1970. A synopsis of Maryland Culicoides (Diptera: Ceratopogonidae). 
Mosquito News 30: 34-38. 
Glick, J.I. and G.R. Mullen 
1983. Two new species of Culicoides of the piliferus group (Diptera: 
Ceratopogonidae) from the eastern United States. Proc. Ent. Soc. 
Wash. 85: 377-383. 
Goeldi, E. 
1905. Os mosquitos no Para. Mem. Mus. Goeldi, Para 4: 1-154, 21 plates. 
Hall, D.G. 
1932. A new biting Culicoides from saltmarshes in the Southeastern States. 
Proc. Ent. Soc. Wash. 34: 88-89. 
Hoffman, W.A. 
1925. A review of the species of Culicoides of North and Central America 
and the West Indies. Am. J. Hyg. 5: 274-501. 
1926. Notes on Ceratopogonidae (Diptera). Proc. Ent. Soc. Wash. 28: 
156-159. 
James, M.T. 
1943. The genus Culicoides in northern Colorado (Diptera, 
Ceratopogonidae). Pan-Pacific Ent. 19: 148-155. 
Jamnback, H. 
1965. The Culicoides of New York State (Diptera: Ceratopogonidae). 
Bull. N.Y. St. Mus. Sci. Serv. 399: 1-154. 
Jamnback, H. and W.W. Wirth 
1965. The species of Culicoides related to obsoletus in eastern North 
America (Diptera: Ceratopogonidae). Ann. Ent. Soc. Am. 56: 185-198. 
Johannsen, O.A. 
1943. A generic synopsis of the Ceratopogonidae (Heleidae) of the 
Americas, a bibliography, and a list of the North American species. 
Ann. Ent. Soc. Am. 36: 763-791. 
Jones, R.H. 
1956. New species of Culicoides from Wisconsin. Proc. Ent. Soc. Wash. 
58: 25-55. 


4l 


42 Contrib. Amer. Ent. Inst., vol. 22, no. 4, 1985 


196la. Observations on the larval habitats of some North American species 
of Culicoides (Diptera: Ceratopogonidae). Ann. Ent. Soc. Am. 54: 
702-710. 
196lb. Descriptions of pupae of thirteen North American species of 
Culicoides (Diptera: Ceratopogonidae). Ann. Ent. Soc. Am. 54: 
729-146. 
Jones, R.H. and W.W. Wirth 
1958. New records, synonymy, and species of Texas Culicoides (Diptera, 
Heleidae). J. Kans. Ent. Soc. 51: 81-91. 
1978. A new species of western Culicoides of the stonei group (Diptera: 
Ceratopogonidae). Ent. News 89: 56-58. 
Jorgensen, N.M. 
1969. The systematics, occurrence, and host preference of Culicoides in 
southeastern Washington. Melanderia 5: 1-47. 
Kettle, D.S. 
1962. The bionomics and control of Culicoides and Leptoconops (Diptera: 
Ceratopogonidae) (=Heleidae). Ann. Rev. Ent. 7: 401-418. 
1965. Biting ceratopogonids as vectors of human and animal diseases. 
Acta Trop. 22: 356-362. 
1969. The ecology and control of bloodsucking ceratopogonids. Acta Trop. 
26: 235-248. 
Khalaf, K.T. 
1952. The Culicoides of the Wichita Refuge, Oklahoma. Taxonomy and 
seasonal incidence (Diptera, Heleidae). Ann. Ent. Soc. Am. 45: 
548-558. 
1954. The speciation of the genus Culicoides (Diptera, Heleidae). Ann. 
Ent. Soc. Am. 47: 34-51. 
1957. Light-trap survey of the Culicoides of Oklahoma (Diptera, Heleidae). 
Am. Midl. Nat. 58: 182-221. 
1969. Distribution and phenology of Culicoides (Diptera: Ceratopogonidae) 
along the Gulf of Mexico. Ann. Ent. Soc. Am. 62: 1155-1l6l. 
Lutz, A. 
1915. Contribuição para o estudo das Ceratopogoninas hematofagas do 
Brasil. Mem. Inst. Oswaldo Cruz 5: 45-75, 5 pls. 
Macfie, J.W.S. 
1940. The genera of Ceratopogonidae. Ann. Trop. Med. Parasit. 54: 13-30. 
1948. Some species of Culicoides (Diptera: Ceratopogonidae) from the state 
of Chiapas, Mexico. Ann. Trop. Med. Parasit. 42: 67-87. 
Malloch, J.R. 
1915. The Chironomidae, or midges, of Illinois, with particular reference 
to the species occurring in the Illinois River. Bull. Ill. St. 
Lab. Nat. Hist. 10: 275-543, 25 pls. 
Meigen, J.W. 
1818. Systematische Beschreibung der bekannten europaischen zweiflügeligen 
Insekten l: 1-555. 
1830. Systematische Beschreibung der bekannten europaischen Zweiflügeligen 
Insekten 6: 1-401. 
Melander, A.L. and C.T. Brues 
1905. Guests and parasites of the burrowing bee Halictus. Biol. Bull. 5: 


1-27. 
Poey, F. 
1851. El jejen, Oecacta furens Poey. Mem. Hist. Nat. Isla Cuba 1: 256- 
243, pl. 27. 


Root, F.M. and W.A. Hoffman 
1957. The North American species of Culicoides. Am. J. Hyg. 25: 150-176, 
8 pls. 


Wirth, Dyce and Peterson: Nearctic Culicoides l 43 


Tokunaga, M. 
1937. Sand flies (Ceratopogonidae, Diptera) from Japan. Tenthredo |: 
233-338. 
Vargas, L. 
1949. Culicoides travisi Vargas, n.n. Rev. Inst. Salubr. Enferm. Trop. 
Mex. 10: 233-234. 
1960. The subgenera of Culicoides of the Americas (Diptera: 
Ceratopogonidae). Rev. Biol. Trop. 8: 35-47. 
1973. Los subgeneros de Culicoides (Diptera: Ceratopogonidae). Rev. 
Invest. Salud. Publ. 32: 116-129. 
Vargas, L. and W.W. Wirth 
1955. Culicoides blantoni n.sp. (Diptera, Heleidae). Rev. Inst. Salubr. 
Enferm. Trop. Mex. 15: 33-37. 
Williams, R.W. 
1955. Two new species of Culicoides from Cheboygan County, Michigan 
(Diptera, Heleidae). Proc. Ent. Soc. Wash. 57: 269-274. 
1956. The biting midges of the genus Culicoides found in the Bermuda 
Islands (Diptera, Heleidae) I. A description of C. bermudensis 
n. sp. with a key to the local fauna. J. Parasit. 42: 297-300. 
Wirth, W.W. 
1951. The genus Culicoides in Alaska (Diptera, Heleidae). Ann. Ent. Soc. 
Am. 44: 75-86. 
1952. The Heleidae of California. Univ. Calif. Publs. Ent. 9: 95-266. 
1955. Three new species of Culicoides from Texas (Diptera: Heleidae). J. 
Parasit. 45: 355-359. 
1965. Family Ceratopogonidae, pp. 121-142. In A. Stone et al., eds. A 
Catalog of the Diptera of America north of Mexico. U.S. Dept. 
Agric. Handbook 276. 
1976. New names for North American Ceratopogonidae (Diptera). Proc. Ent. 
Soc. Wash. 78: 15. 
1977. A new Culicoides biting midge from California (Diptera: 
Ceratopogonidae). Pan-Pacific Ent. 53: 53-55. 
Wirth, W.W. and F.S. Blanton 
1956. A new species of salt marsh sand fly from Florida, the Bahamas, 
Panama and Ecuador: its distribution and taxonomic differentiation 
from Culicoides furens (Poey) (Diptera, Heleidae). Fla. Ent. 39: 
157-162. 
1966. A new day-biting sand fly from the southeastern states (Diptera, 
Ceratopogonidae). Fla. Ent. 49: 279-281. 
1967. The North American Culicoides of the guttipennis group (Diptera: 
Ceratopogonidae). Fla. Ent. 50: 207-232. 
1969a. North American Culicoides of the pulicaris group (Diptera: 
Ceratopogonidae). Fla. Ent. 52: 207-243. 
1969b. New species and records of Culicoides from western North America 
(Diptera: Ceratopogonidae). Proc. Ent. Soc. Wash. 71: 556-567. 
1971a. New Neotropical sandflies of the Culicoides debilipalpis group 
(Diptera: Ceratopogonidae). Proc. Ent. Soc. Wash. 73: 34-43. 
1271b. New species and synonymy of Florida Culicoides (Diptera: 
Ceratopogonidae). Fla. Ent. 54: 73-78. 
1971c. New western Culicoides of the stonei group. J. Kans. Ent. Soc. 
44: 459-467. 
1974a. A new Florida sand fly closely related to Culicoides haematopotus 
Malloch (Diptera: Ceratopogonidae). Fla. Ent. 57: 23-26. 
1974b. New synonymy and a correction in the Culicoides piliferus group 
(Diptera: Ceratopogonidae). Fla. Ent. 57: 71-75. 
Wirth, W.W. and L.J. Bottimer 
1956. A population study of the Culicoides midges of the Edwards Plateau 
region of Texas. Mosquito News 16: 256-266. 


44 Contrib. Amer. Ent. Inst., vol. 22, no. 4, 1985 


Wirth, W.W. and A.A. Hubert 
1960. Ceratopogonidae (Diptera) reared from cacti, with a review 
of the copiosus group of Culicoides. Ann. Ent. Soc. Am. 53: 
639-658. 
1962. The species of Culicoides related to piliferus Root and Hoffman in 
eastern North America (Diptera, Ceratopogonidae). Ann. Ent. Soc. 
Am. 55: 182-195. 
Wirth, W.W. and R.H. Jones 
1956. Three new North American species of tree-hole Culicoides (Diptera, 
Heleidae). Proc. Ent. Soc. Wash. 58: 161-168. 
1957. The North American subspecies of Culicoides variipennis (Diptera, 
Heleidae). U.S. Dep. Agric. Tech Bull. 1170: 1-55. 
Wirth, W.W. and A.P.S. Moraes 
1979. New records and new species of biting midges from salt marshes in 
California and Mexico (Diptera: Ceratopogonidae). Pan-Pacific 
Ent; 55: 287-298. 
Wirth W.W., Ratanaworabhan, N.C. and F.S. Blanton 
1974. Synopsis of the genera of Ceratopogonidae (Diptera). Ann. 
Parasit. Hum. Comp. 49: 595-615. 
Wirth, W.W., Ratanaworabhan, N.C. and D.H. Messersmith 
1977. Natural history of Plummers Island, Maryland. XXII. Biting midges 
(Diptera: Ceratopogonidae). 1. Introduction and key to genera. 
Proc. Biol. Soc. Wash. 90: 615-647. 
Wirth, W.W. and W.A. Rowley L 
1971. A revision of the palmerae group of the genus Culicoides. J. Kans. 
Ent. Sec. 44: 155—171. 
Zetterstedt, J.W. 
1838. Dipterologia Scandinaviae. Sect. 5: Diptera, pp. 477-868. In 
J.W. Zetterstedt, Insecta Lapponica, Lipsiae, 1140 pp. 


Wirth, Dyce and Peterson: Nearctic Culicoides 


INDEX OF SUBGENERIC NAMES (page no.) 


Avaritia Fox 6, 12 
Beltranmyia Vargas 8, 30 
Culicoides Latreille 6, 10 
Diphaomyia Vargas 7, 16 


Drymodesmyia Vargas 6, 14 
Haematomyidium Goeldi 8, 26 


Hoffmania Fox 6, 12 
Monoculicoides Khalaf 8, 28 
Oecacta Poey 8, 28 

Selfia Khalaf 9, 32 
Wirthomyia Vargas 9, 34 


INDEX OF SPECIFIC NAMES (species no.) 


alachua Jamnback and Wirth 18 
alaskensis Wirth 103 


albertensis Wirth and Jones [page 30] 


alexanderi Wirth and Hubert 6l 
arboricola Root and Hoffman 51 
arizonensis Wirth and Hubert 26 
arubae Fox and Hoffman 139 
atchleyi Wirth and Blanton 157 
australis Wirth and Jones 1 
barbosai Wirth and Blanton 95 
baueri Root and Hoffman 39 
beckae Wirth and Blanton 52 
bergi Cochrane 40 

bermudensis Williams 104 
bickleyi Wirth and Hubert 62 
biguttatus (Coquillett) 124 
blantoni Vargas and Wirth 41 
borinqueni Fox [page 4] 
bottimeri Wirth 122 

brookmani Wirth 115 

butleri Wirth and Hubert 27 
byersi Atchley 28 

cacticola Wirth and Hubert 29 
calexicanus Wirth 81 
californiensis Wirth and Blanton 53 
canadensis Wirth and Blanton 15 
canithorax Hoffman 110 
cavaticus Wirth and Jones 63 
chaetophthalmus Amosova [page 36] 
chewaclae Glick and Mullen 64 
chiopterus (Meigen) 19 
cochisensis Wirth and Blanton 54 
cockerellii (Coquillett) | 
copiosus Root and Hoffman 30 
crepuscularis Malloch 105-109 
daedalus Macfie 48 

davisi Wirth and Rowley 82 
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furensoides Williams 97 
gigas Root and Hoffman 99 
gregsoni Wirth and Blanton 4 
quttipennis (Coquillett) 56 
haematopotus Malloch 46 
hawsi Wirth and Rowley 83 
hieroglyphicus Malloch 7 
hinmani Khalaf 31 

hirtulus (Coquillett) 20 
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kibunensis Tokunaga 142 

kirbyi Glick and Mullen 71 
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